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INTRODUCTION:  Total  thyroidectomy  can  be  challenging  in  high-risk  patients.  Local  cervical  anesthesia
with  sedation  is  an alternative  to  general  anesthesia.
CASE PRESENTATION:  A 33-year  old  male  patient  with  cyanotic  congenital  heart  disease  due  to  unrepaired
tricuspid  atresia  type  Ic and  associated  pulmonary  arterial  hypertension  presented  with  tachycardic
atrial  fibrillation  and  amiodarone-induced  thyrotoxicosis  resulting  in  recurrent  hemodynamic  instabil-
ity.  Because  of  difficulties  controlling  the  thyrotoxic  state,  the indication  for  total  thyroidectomy  was
established.  Total  thyroidectomy  was  subsequently  performed  using  local  anesthesia  combined  using  a
hypnosis-analgesia  technique  instead  of  intravenous  sedation.  The  intervention  and  the  post-operative
course  were  uneventful.
DISCUSSION: A well-established  therapist-patient  relationship  is  crucial  for a successful  induction  of  hyp-
nosis. Patient  motivation  and  expectations  are  equally  important  for  a successful  implementation  of  this
approach.
CONCLUSION:  We  conclude  that  hypnosis  combined  with  local  anesthesia  provides  an  effective  alternative
in selected  patients  with  very  high  anesthesiological  risk.
© 2020  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
 articaccess
. Introduction
Total thyroidectomy under loco-regional cervical anesthesia
ssociated with sedation is a well-known technique that has been
sed for more than a century [1]. More widely used in the past, it
s now usually restricted to patients with contraindications to gen-
ral anesthesia [2]. In a high-risk patient, we opted to perform total
hyroidectomy with superficial cervical anesthesia under hypnosis
ather than with sedation with benzodiazepines or other sedative
rugs. This work has been reported in line with the SCARE criteria
3].
. Case report.1. Clinical presentation
We  report on a 33 year-old male patient followed at our cen-
er for a unrepaired tricuspid atresia type IC with unrestricted
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rg/licenses/by/4.0/).le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
ventricular septal defect with left-right shunting, a non-restricted
atrial septal defect with right-left shunting, and a functional single
left ventricle with normal systolic function (Fig. 1). His past med-
ical history included two attempts of pulmonary artery banding
at the age of 15 and 19 years at initial presentation at our center,
requiring subsequent debanding due to ventricular arrhythmia. The
patient declined any further surgical interventions and developed
pulmonary arterial hypertension (PAH) class I.4.4. according to the
Nice classification [4], with a pulmonary resistance of 7.5 WU and a
persisting significant left to right shunt (Qp:Qs = 2.5 :1). Oxygen sat-
uration at room air was  86 %. The patient is also known for cardiac
cachexia, asthma without allergic components, and a restrictive
syndrome of extra-pulmonary origin (mainly due to scoliosis and
post-thoracotomy status). He developed secondary erythrocytosis
and suffered a single episode of vertebrobasilar transient ischemic
attack (TIA) in 2010, presumably of embolic origin. Anticoagula-
tion with acenocoumarol was  started. In 2016, he experienced
a first episode of paroxysmal tachycardic atrial fibrillation (AFib)
requiring emergency electric cardioversion. At that time, therapy
with amiodarone and metoprolol was initiated and anticoagula-
tion changed to apixaban 2.5 mg  bid. In 2018, a second episode of
tachycardic Afib associated with hemodynamic instability required
an urgent electrical cardioversion. While he was  euthyroid in the
p Ltd. This is an open access article under the CC BY license (http://creativecommons.
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Fig. 1. Cardiac magnetic resonance imaging. A) Four-chamber view with visualization of the atretric tricuspid valve (arrow) and the residual right ventricle. B) Sagittal view
w  pulmonary valve (red arrow), and the residual non-restrictive pulmonary banding (black
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Fig. 2. Injection sites for the modified superficial cervical plexus block. A line con-
necting the mastoid process to the clavicle on the anterior and posterior edge of
the  sternocleidomastoid was drawn. A total of 29 mL  of lidocaine 1% with adrenalin
was distributed on both sides as follow: middle of the posterior margin of the stern-
ocleidomastoid (corresponding to the emergence of the superficial cervical plexus),ith  visualization of the non-restrictive ventricular septal defect (white arrow), the
rrow).
ast, thyroid function tests performed in fall 2019 documented
vert thyrotoxicosis with a TSH of < 0.005 mUI/l (0.27–4.3), a FT4
f 64 pmol/l (9–19), and a free T3 of 10.4 pmol/l (2.6–5.7) (Abb-
ott Architect immunometric assays). Antibodies against the TSH
eceptor were not elevated (0.51 U/l; reference <1.75) A thyroid
ltrasound showed a goiter without nodules and with diminished
ascularity. The diagnosis of amiodarone-induced thyrotoxicosis
AIT), most likely of mixed nature, was established and treatment
ith carbimazole and prednisone initiated. The biochemical con-
rol remained unsatisfactory despite therapy with carbimazole 40
g qd, prednisone 40 mg  qd, and sodium perchlorate 900 mg  qd.
n parallel, the patient had recurrent episodes of tachycardic Afib
eading finally to a prolonged hospitalization and a further elec-
ric cardioversion. The patient eventually developed persistent Afib
hich remained tachycardic and symptomatic despite the inten-
ification of antiarrhythmic treatment with amiodarone, nadolol,
igoxin and diltiazem.
Due to the refractoriness of Afib to medical treatment and the
vidence of a newly compromised ventricular systolic function,
he indication for semi-elective total thyroidectomy was  estab-
ished. Because of the very high anesthesiological risk due to the
ompromised cardiovascular and pulmonary situation, the indica-
ion for a thyroidectomy under local anesthesia was  established
n a multidisciplinary meeting. Rather than opting for intravenous
edation, it was decided to use hypnosis. All procedural steps were
iscussed and explained in detail with the patient. In particular, the
naesthesiologist-hypnotherapist provided thorough information
bout the hypnosis and local anesthesia. This also included a com-
rehensive collection of personal data of the patient with a focus
n memory, observational capacity, understanding, personal activ-
ties, environment, and sensorial aspects [2]. The patient provided
nformed consent and was willing to accept the risks of a general
nesthesia in case of conversion to general anesthesia would have
een necessary.
.2. Anesthesia
After standard monitoring in use in our department, the
nduction of hypnosis was performed in the operating room.
emifentanil (0.04 mcg/kg/min) was started concomitantly and
sed throughout the surgery. In order to induce relaxation
nd calmly modulate perceptions, sensations, and emotions
f the patient, permissive suggestions were used by the
naesthesiologist-hypnotherapist. The operating room was  pre-anteriorly and longitudinally at 3 points (cervical branches), in the sternocleidomas-
toid  muscle itself, and along the cervical incision.
pared accordingly: the anaesthetist’s monitoring devices as well as
the surgical instruments were silenced, lights were dimmed, staff
communicated in soft voice, and access to the room was strictly
limited. The patient was placed in a semi-seated position, with his
neck in slight hyper-extension. Once the anesthesiologist in charge
of hypnosis gave the “go ahead”, the neck was  prepared for surgery.
As described elsewhere [5], anaesthesia was applied around the
sternocleidomastoid muscle. A line connecting the mastoid process
to the clavicle on the anterior and posterior edge of the sternoclei-
domastoid was  drawn (Fig. 2). A total of 29 mL of lidocaine 1%
with adrenalin was injected on both sides as follows: middle of the
posterior margin of the sternocleidomastoid (corresponding to the
emergence of the superficial cervical plexus), anteriorly and longi-
tudinally at 3 points (cervical branches), in the muscle itself, and
along the cervical incision.
2.3. Surgery
Given the multiple cardiac and large vessel malformations,
a possible variant of the inferior laryngeal nerve was expected.
Intra-operative neuromonitoring was  not used. During surgery,
a non-recurrent laryngeal nerve on the right side could indeed
be identified. Surgery was performed with a harmonic scalpel
(Harmonic FOCUS Curved Shear, Ethicon Endo-Surgery) and
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lectro-bipolar forceps. All parathyroid glands were identified and
reserved.
Communication with the patient was maintained at all
imes during hypnosis. The patient was then gradually
uided back to full consciousness through controlled, focused
reathing. Total hypnosis time was 165 min  and surgery
asted 100 min.
In the recovery room, the patient was completely awakened.
he intra- and post-operative pain control were evaluated using
 numerical rating scale (0–10). The patient recalled almost no
ain during the intervention (1/10), but experienced severe sore
hroat (8/10) during the first post-operative night and the fol-
owing day, which improved within 48 h (3/10). During the
rst night in the intensive care unit, no rhythm disturbances
equiring treatment were recorded. He developed transient asymp-
omatic hypocalcemia (2.0 mmol/L), corrected by oral calcium.
he post-operative parathyroid hormone level was normal (35
g/L).
In the immediate post-operative period, the patient complained
f extreme fatigue which is a well described consequences of hyp-
osis [6].
The anatomopathological examination revealed a diffuse goiter
5 × 3.5 × 2.5 on the left side and 6.5 × 3.5 × 2.5 on the right).
Because of recurrent Afib, sinus rhythm was restored by a
epeat electric cardioversion. The antiarrhythmic therapy with
miodarone, nadolol and diltiazem was continued. At 4 month
ollow-up, the interrogation of the loop recorder showed mainte-
ance of sinus rhythm and only short runs of Afib.
. Discussion
The patient reported here illustrates the feasibility of total
hyroidectomy with modified superficial local anesthesia in asso-
iation with hypnosis in a situation with particularly high
nesthesiological risk.
Although widely used in the past, there is no routine indica-
ion for local anaesthesia due to the safety of modern general
nesthesia [7]. Thyroidectomy performed with local superficial
ervical anesthesia requires concomitant sedation, and locore-
ional deep cervical anesthesia can be associated with breathing
roblems when performed bilaterally. Hypnosis has been used
or neck surgery, but this modality is not commonly used
8].
For hypnosis, a well-established therapist-patient relationship
s crucial for a successful induction of the hypnotic state dur-
ng surgery. During a hypnosis session, there are three classical
hases guided by the therapist: induction, therapeutic suggestions,
nd emergence from the hypnotic state [6]. The aim of the first
hase is to relax the patient while helping him/her to imagine
 quiet place and focus on a pleasant daydream. During the sec-
nd phase, the therapist provides suggestions to the patient. These
re intended to treat, reduce, circumvent potential complaints,
ymptoms or disorders. In the context of surgery, suggestions for
nalgesia are commonly provided. During the entire procedure, the
ollaboration of the patient is necessary. Thus, the hypnotic expe-
ience is an active process, and it is not effortless. To improve the
atient’s receptivity, the therapist uses non-authoritarian hypno-
is techniques and guides him or her through the different stages
f the surgery. The patient appears to be asleep but neuroimages
how a functional activity that is distinct from sleep. The third
hase allows the patient to return to a normal state of conscious-
ess.
We conclude that hypnosis, which is dependent on available
xpertise and patient collaboration, can be a valuable alternative
[
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to intravenous sedation in selected high-risk patients undergoing
thyroidectomy under local anesthesia.
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